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-^1-7) oj^y-l- ^7] 7]-o]H#*<^l t)]^ ^>3^1^^ ^>^^1- 5f-*>^ ^^1-^5. 
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tiV:£^] ^<^]^ o]^^^] {Semiconductor Wafer Transfer Apparatus} 

£ 5fe :£ 3^1 w>£^l ^]]o]^ ol^^^joj 
1 •• ^l^^^l 

10 : 13 : 7H^^^ 

15 : 20 : ^1 c^l ^1 ^11-^ 

23 : *llo]s|;^];^l«. 25 : JL^^ 

30 : o]^«. 33 : if e 

35 : 37 : ^^S-E^ 

40 : "S^-T- 43 : 

45 : 7}o]^^]^^ 47 : <?^l-^^f-^ 
50 : 7}ols.^^l 53 : 7}o1h-^;^i] 
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55 : 7>olHell^a 57 : o]^^ 

60 : 63 : :^}3fl-^«.2fl^ 

70 : ;^llja.2:^l-3^1^ 73 : ;^lmaiti Efl^ 

80 : :42^3i^M^ 83 : 42^2i^^^A 

<20> ^ ^Vt^^ $11 o] 5^ ol^^j-^lofl ^-^S, # ^^l^o.^fe H].3^^1 

<2i> '^tiV^^S. ^|<il 311 (wafer )^ c^^] ^^-^ 7]^ ^^^] ^^IS. 

<22> nelji, tiV^^l ^flolsH- 7>^5}^ n<']^ -f^ -2.'^^ "J-^l^f^l 

^^12} 4^#(particle)^ ^^]^}^ <?!^7> ^oluf. 

<23> f^Efl^ aiS^fl ^flolsl ol^^a-^Kioi)^ £ 1 vfl^l :£ 2<H1 H^l^ w}S>l- ^ol, tiV£ 

^1 ^i^i^ii- ^i^i^m ^ii^isi^i^ii-^(i20)3Ji-, ^]o]^7]^]^^a20)^ ^i^^si- 4^]- 

^A^SltJ^ ^lol3l;^l^l^^(120)Sl ^4<^^ol ^H^t}^ 71-01^^^(113)^ f]]o]^^^ 
(110)4, ?fl<5l^J(110) ^■%-^<^ n<=>]^^]^]^Mm)^ *>fe <=>W^ 

(130)5]-, ol^«(i30)fi]- $^lolsl^];^ll-^(l20)^ ^^^(140)^4. 5^1«^l^Hll0)ifl 

T^mslB^ i?flolslxl^ll-^(120) ^ <?!4^(140)Sl- ^|ol3£l^l;^ll:^(120)Sl o] 

^Ml^m 7}ol^;g-^l (150)1- 
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<24> ^]]o]3\7]7]^mi20)^ ^1(110)5] Sl^ofl p>^s)o] ^|ols)l- 3]^ ^ =r 

4^51^ 7>ols.^^(113)^ ^2j-B:H ^^^(140) ^ 7}o]B.^^^]a50)^ ^3.^ 
(159)5. ^1^5]^ J1>'^^(125)1- ^^^4. 

<25> ?llol>^l(110)^ ^Wl3i7> ol^«-(130) ^ofl S]tfl ^^SS]^ ^^isq- S[^^6\] ^ 

•gs)^ '^^l^]-7l <^1^^(130), 7HH^J-^1(150) ^ ^^^(140)7> ^, 

^fl^lsloi^^^V ^ ?|oi5il7l-^^ ^4 ^^1^^(130), 7HH^^^1(150) ^ 

1^(140)^1 <q^6il p>^€4. ^21^, ?fl<^l^Hil0)^ ^^<=>]^^]^]^mm)o] oi^«- 

(130)011 ol^ 7l-^^l-£^ <^\o]l^7.]7]M.^(l20)^ Jl^-^(125)7l- ^-i-71-^^1-711 4^ 

^ 7HS.#*(113)4. ?11<^1^H110)^ ^^oil ^ll^l^i^wK 115)1- 

<26> o]^«-(130)^ <S1-^(140)^ €^S]<H <S^-^(140)1- <^l=^7]-^*]-7l] srj-fe 

(133)2]-, lH(i33)fi]. ^^51^ 4^o^ -el(l35)^, #5^(135)1- ^^^>fe ^^S-^i 
(137)1- ^-ttlr^. <='1^^(130)^ ?i]<^l ^1(110)^ wK^ofl ^^^^ ^l^^^l^l 

tfl(139)ol1 ^Sfl 

<27> 1H(133)^ <?!^4(14U)2] <^^oi] y>^^ t^^] ^^(143)^ ^]^1-S(148) ^ ^] 

^ME(i49)ojl o^^ ^l^iSl^H, 1^(133)2] ^^<^1 9]n <?1^-^(140)^ 4^4 
*l]olsl^l^lt^(120)^ ol^Al?!^ tb^. 

<28> l-e](135)^ 1^(133)0^ o^^o]] n}^£l<H, ^#£^1(137)5] s)^^ 'ge 
(133)5. ^^*>fe t!:t:f. 
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<29> <?l^^(140)fe ZI <U^^] ^^(133)^1- 1:^(148) oil ^^^^ 

(143)7> 1:^1-^510^, n Ef^oflfe ^J]o]3l;^l;^l^^(120)Sl JL;g-^(125) ^ 7HH^^1(150) 
5!]- ^iH^(159)<^l ^l^Slfe 7HH^11^(145)7> 

<30> 7VolH^j-^Ul50)fe ?fl<^HUllO) i3]-^£lti^ «a^ol «?14-^(140)Sl 7V<5lH^l^ 

^(145) ^ ^^lol3Si^lxll:^(120)^ Jl^-f-(125)<:'fl 7HS--^^fl( 153)4. ^ll^l^^ 

(110) ^m^^] ^m^^ 7}o]B.^2Ul53m 91^^}^ 7Hs.efl<^(155)^ S.^^^ 

<3i> 7H^4^l](153)^ ^lA^^ ^^^S. 7HS-511*^(155)<^1 91^^^. 

<32> 7l-ol:^s]l^(155)^ 7HH^^1)( 153)1- ^-e-7]-3^5}7ll ^>^o.s ^V^S)!^. 7> 

olH^7l](153)^ ^1^^5.1- tcl-el- ^^^€4. 
<33> o]^]^ ^A^6\] o\^c^, f^eflSi tiV^^l ^o]^ ol^;g-^l(ioi)ol ^j-^i-^l-Pg^ #3^:a 

<34> ^^2.EK137)S1 ^5:i(135)7> 51^*1-711 ^^{133)7} 

^o] 1E(133)4 ^1-^(140)1- ol^Al^lTfl ^q-. ^fi]^, ^^-¥-(140)5^- 9^4. 

^ ^|olisj;^l^]^^(120)S. ^A] 7H S^^1(150)<H1 ^IN^^^i 
•^l^^l^a ^ ^Tfl ^4. ^^£.Ei(137)7> ^cfl «j-*J:0.s. ^:^^o.sa1 ?flols1 

^1^11-^(120)^ 4^1 ^^^1^ ^^*>7ll ^4. . ZLS^Jl. ^^S-EK 137)71- ti}^ 
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<35> neitl, o]^]^ ^Eflo:] tiV£^l ^iiois] oi^^g-^KioDfe ?]lol^i(llO) vflofl p].^^ 
01^^(130) o^^ajoi 3]-^oi] o^^ sl-E]€<='l ^-^^^VTfl sl^cll, c^leit!- 

<36> itfe^-A-], ^ v^^o^ ?11ol^i^ ^^<^]^i ^^^3^^ ^^^'^l 

^^^^ ^fl<^l3il^l;^li:^^ ^1^7>^*>7fl ^1-^ <^1^^4; oi^^-sq. ^71 

^flols1;^l;^l#^^ o^^^}^ <?11^4; ^7] Tflol^i iflofl p>^s]ol ^7] '^^^'^ 
;^15^1*>J1 ^71 o]^:^!- >^7l 7HH^*i ^M^^ S.^^^ 

^1^131^1^11:^4 ^t^l^ 7H^-^^114, ?l]^Hi tim^<^l "msl«=>l 71- 
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<40> ^7] 7}o]E.^^^ eV^ofl i:j>^5]o1 ^7] 7}o]^:^^^]% ^7] 7}o]E.^^<^] cfltfl ^> 

<43> ^7] ^>3^14^ ^^^AS. W>^Zl^>4. 

<45> £ 3 i^^l £ 5<^1 4^ ^ ^^s^ ^ A] 0^1 oil 4€- ^1^1 21 

^^](l)fe, ^^H^l ^-Hol^ll- 7]7]^^ ^|ol3lxl^l^^(20)4, ^•11<^131^1^11:^(20)^ ol 

ol^^(30)i2f, 01^:^(30)4 i3lol5Ji^l^ll:S.(20)^ <^^t}^ ^^^(40)4, ^lloHHlO) 
ifloil 4^£)o^ ^|ol2)^lxll-^(20) ^ <?^^^(40)4 ^ll^'^l ^fl«^l3^)^141■^(20)S^ o] 
^■i: ^^^l-^ 7H:^^^^1(50)4. J^l^l^JClO) t^lofl Dl-^Slo^ ^4^(40)^ 
m^}3L 01^^(30)1- 7>ols.^^(i3)oil cfl^ ^>3^1^>^ ^Hl^(60)l- 5Lt^V4. 
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<46> ^|<^131;<1;^11:^(20)^ ?fl^l^HlO)^ ^^^] 4^^^^ ^o]!^^ t]^]^ ^ 

(25)1- ^^fecf. 

<47> ?flol>^l(10)^ ^]<^]^7} Ol^4(30) f-*^! ^ ^#7}^ Sq- 

Sl-El#o11 ^^£1^ ^;^l*}7l Ol^«.(30), 7HH^J-^1(50) ^ <S4-?-(40)7l- 9] 

4 ^, ^flols]ol^:§.^ ^ ^lol5E|7R^ ^4 ^elslH^ ol^«(30), 7HH.^J-^1(50) 
^ ^^^(40)21 i^^oll T^>^^4. ?ilol>3(10)^ ^|ol3j)xlxll:S.(20)ol o]^^ 

(30)<^1 Sitfl o]^ 7>^^1-£^ 5^1ol5^xl;^ll:^(20)^ JL^-^(25)7> ^-i-7V^^>7ll v}^^ 

<48> o]=f.«-(30)^ '^^-^(40)5]- ^^S\o] c^:^^Uom <=>]^7}^^}?\] t}^ ^^(33)^, 
^S(33)^ #sl(35)5q-, #21(35)1- ^^^>^ ^^2.^^(37)1- 

:ieli. ^1^^(30)^ ?ll«^PJ(10)sl ^3}^^^6\] ^aj-^ ol^«xlxltfl(39)<^l 5] 

<4y> ^H.(33)^ ^^j£E.i(37)oi| ^^^V 71B^^r^ <^l^5l7l ^ofi tfi^oil 7l<H^'^6^ 

^l^o] p]-^^ E]-olnj^Eo]i3^, <^^-^(40)^ l^^fl;^«.(43)iq. 
^S(48) ^ ^ims(49)oi] o^^il zl^jl, ^E.{33)^ 1^(33)0^ ^^6\] 

n ^^-f(40)S] Ef^jzf ^]o]^^]^]^m20)^ <^l#-^l7l^ 

<50> =.s^(35)^ ^^^o] ^§^(33)0^ tfl^ofl p>^^ ^1^611 cfl-§-*H ^1-^ 7l-^^>7ll 

^^(33)3^ z]-2| p]-^5l<H, ^:g.2.Ei(37)Sl s)^^ 1S(33)S. ^^^>7ll ^i^. 
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<5i> ^:i^(40)^ ZL <U^<^] ^§£(33)5!]- ^1^1-^(48) ^ ^1^^(49)011 

Slfe 7l-olH^l^^(45)7]- p>^^4. 
<52> 7l-cilH^^l(50)fe ?11«^1^U10) vfl-^<^l P>^£]^, ^^^] ^^^(40)S] 

7H^^11^(45) ^ *-ll<^lsl:^lxll:^(20)^ JL^^(25)<^1 ^^^^ 7H ^11 ( 53 
^I^^I^HIO) ^m^o]] v}^s\o] 7H^^^11(53)1- -^Vi^^l-fe 7HS.£fl'^(55)# 

<53> 7].olH^;^ll(53)fe- 'T='>^> ^^^5. A>z]-o.s ^^^^ 7>o]s. 

efl^(55)o11 ^Jrvflslti^, 7HHefl 0^(55)2!- ^^^>^ 7HH4:^fl (53)21 ^}^<^^ -g-o] 

l-tifl<^^(54)ol =L^^, 7HH^^11(53)^ 

^^-^(40)2] 7H-^^1^^(45) ^ ^I<>151^1^11-^(20)51 Jl^^-^(25)7f 
(59)ofl ^^slfeOl, <^1^7fl 7H^-¥-^fl(53)5l ^>^oll ^tslfe <?14^(40)21 7H 
S^l^^(45)5|- ?flol3i)^]>^l^s.(20)o1 JI^:^(25)>^H^1^ <^1^^>^# 7>^l7fl 5) 

<54> 7HHSl)«a(55)^ n '^^o] 7>o|^^X||(63)iH XiTfi Af 

^^si- 451- 7^711 

<55> ^1-3^14(60)^ ^ ^ "^mslo] ol^«-(30)ollA-1 4E1#^ 71-ols. 

^^(13)-^S. ^^1*V7l 9!1^(40)7> ^511.1- ^ oj- 

ZLelJi, ^Hl-f (60)^ ^}^^]^ ?fl<^HHl0)^ ti>^^3if ^Hl-f ^£fl^(63)ol 
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^M^^, ^H1^(60)S] (10)21 ^}o]6\]^ ^^4(40)7} f-o!)-^ ^ 

<56> oloil, ^>3^i:?-(60)^ c,l^«-(30)oilAl ^VAjs]^ ^^:;,]$\. sl-El^ol 7HH^^1 

(50) ^ 7HH^^(13)-^S. «J-#51^ ^ $14. 

<57> ZLS^Jl. ^ ^'^o^ ^Al.^]oll aV:£^l ^l^^j-^UDfe 5^1<^1^J(10) vfl-^l 

<^^-^(40)l- 7foi^^^(i3)oi] cfl^ii ?:M^^ /^lms^Ml^(70)^. 7H^# 

^(13)^ ^>^oll ^}^S\o] 7l-ol^^j-^l(50)l--7H^«(13)<^l t:fl^ ^>3^1^m ^I2i2:x> 

J^l-¥-(80)l- ti 5^^4. 
<58> ;^llms^>3^1-^(70)^ ^^o] -n'^c]- ^>^o.^ ^tII 4€£|^ 7Hs.^^(13)^ ^ 
^^Itt ?fl^Hi(10)i ^14€4. ^lm^^Hl^(70)2l Tllol^HlO) 

^1 ^l^s]7l ^tfl ;^lm3:ti.Bfl^(73)<^l 4^5]ji, 4l^2^^MW0)^ 7HHY 

^11(53)2] -S-^oil ^^^^ «^m^(40)^ 7HS.^1^^(45)4 ^flolsl^l^l^s.(20)o] j7>§ 

^(25)AH^1 <^1^^(57)<^1 ^^1^>711 ^4. 

<59> o]6\]^ m^^^MWO)^ <^W^i30)<^V^ ^^m^ 4^#*^1 ^>3ql^(60)i2l- 

41(10)2^ i41^ AHoi] 'gl^^f-^(47)-^S. 9- <^l#7j] 

4el€4 <a^^(40)oflAi ^A^^ ^ o;^^ 4^€ol 7HH^^(13)^5. 

<6o> ^l2:e.^^Hl-^(80)fe 7i-ois.^^(i3)2i ^1-^1- 44 4^5] 

n^, :z 4#ofl^ 7].olH^^(13)o^ ^l-^oll v}^^ f\]o]^^aO)^ ^1^7>^47ll 
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^l2i2:ti-Bfl^(83)ol f>^^j7, ZL *ll<^1s];^1^11:^(20)2l JL^i^(25)l- ^-S^- tfl 

<6i> olofl, >ll2:a2:^>3^1^(80)fe ol^«.(30)<illA-1 ^>3^14(60)Sl- ^Hol^JdO)^ ^-^^ 
<62> oje^^ ^Ajofl ^ ^Al<^loll 4€- ^-£^1 n(>]^ ol^^>^](l)^ ^ 

<63> o.^, ^:^j£eK37)^ ^^oll l-e1(35)7> 5l^^>7]l S)^, 'i:E(33)7]- 

o1 1^(33)5^1- ^14^ '^^^(40)1- <^l^Al?l7fl €4. ^s^^, ^^^(40)5!l- -^i^^ n 

51^1^11:^(20)^ 4^1 ^^^1^ €4. ^SlJl, ^^S.Ei(37)7l- 4^ 

o] 7H ^^Sfl^i ^^5]^. ^1<^l5Ji^l;^ll:^(20)^ ^^^^1- ^1^ ^l^l3Jl» 

^l^^l^lTll ^4. 

B.^^^](50)^}o]d\] ^Hl^(60)l- 4^§H, ^l^^(30)<HlAi 4e1€«^1 7H^^J- 

^1(50) ^ 7HH^^(13)^^ ^c^M^ ^ %14. ^el3i. 7H-£^^(13) 

^ 4i-#<=>11 ^^Itb ^ll'^HUiO)^ vfl^<^l ;^lm^^l-3^1-^(70)4, 7H^^^(i3)o^ 

*>^i 4€€ ?n^HHio)2i si^ofl ^-^^ ^12:b.^^H1^(80)1- c-l 4^*H, ^1^^ 

(30)S.-fBl ^^^^^^(47)^5. «c}-#5l^ ^ <a^^(40)4 7>olH;3-^l(50)<HMi 
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<65> oj^V A^rg^V tl>$f ^o], ^ ^Vt^ol] tnf2^, ^I'^l^^^ ^^^^51^ ^El^*^! 
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m^^} 11 

^o] ^4^]-^ 71-01 c^^^ ?flol^J4; 

^>7l ?lloHi iflofl ^-g-S)ol Aj.7i ^^iolsl:^l^l^s.^ ol^7>^^>7ll ^>fe <>l^-^5!l-; 

o]^^^ 41-71 ^^ioi3ii^ixi#^# -a^^m 

7] 7l-olH#^c>ll cflsfl ^Hl^m ^K^l^l- ^Wfe ^^lJ2.S. ^V£^1 ^lolJf) 
I^^^cf- 2] 

Tfloj^l ifl«.oil pf^Slol o^^ol ^7l 4^SlJl Ef^ol ^7] ^|c>l5i] 

^1^11:^^ ^^^^ 7HH-^7llS!l., ^71 Tflo^l iflol ti>c^igoll P>^S)ol ^1-71 7HH^ 

^71 m]^^ 7Volc;g.^l5il. ^7l ol^.^- A}o]6\] v}^S\^ ^ 

m^?-^^ 3]. 
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41 

^7l ^4^51- ^^^^ ^>7] <?!^^1- ol#7>^^>7fl ^>fe ^ESt).; 

^7l ^msV ^4^31 ^^s^; 

[^^*^ 61 
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